
CHAPTER V - SUMMARY OF FORECAST VERIF[CATION

1. ANNUAL FORECAST VERIFICATION

a. Western North Pacific Ccean

The ~itions given for warning times ami those
at the 24-, 48-, and 72-hour forecast times were
verified against the final best track positions at
the same valid times. ‘Theresultant vector and right
angle (track) errors (illustrated in Figure 5-1) were
then calculated for -ch tiopical cyclcne and are
presented in Table 5-1. Figure 5-2 providea the
frequency distributions of vectorerrorsin 30 nm
incrementsfor 24-, 48-, and 72-houxforecastsof all

1985 tropicalcyclcnesin the westernNcmthPacific.
A sunmaticmof the mean vectorZ@ rightangle
errors,as calculatedfor all tropicalcyclcnesin
each year, is shcwn in Table 5-2. A -riaa of
the annualmean vectorerrorsfor all tropical.
cyclonesas ccmparedto ttmse trcpicalcyclonesthat
reachedtyphccnintensitycan be seem directlyin
Table 5-3. The annualmean vectorerrorsfor 1985
~ ~ed to ~ ten previcua years are gra@ed
in Figure 5-3.
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‘24BLE5-2

mwiuw mm FORECAST ERRORS (NM) FOR THE WESTERN NORTH ‘AclF1c~

24-HouR 48-HOUR 72-HOUR

YEAR VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE

1971
1972
1973
1s74
1975
1976
1977
1978
1979
1980
1981’
1982’
1983*
1984*
1985*

111
117
108
120
138
117
148
127
124
126
123
113
117
117
117

64
72
74
78
84
71
83
75
77
79
75
67
72
66
66

212
245
197
226
288
230
283
271
226
243
220
237
259
233
231

118
146
134
157
181
132
157
179
151
164
119
139
152
137
134 .

317
381
253
348
450
338
407
410
316
389
334
341
405
363
367

117
210
162
245
290
202
228
297
223
287
168
206
237
231
214

* The technique for calculating right angle error was revised in 1981; there-

fore, a direct correlation in right angle statistics cannot be made for the
errors computed before 1981 and the errors computed since 1981.

YEAR

24-HOUR
ALL TYPHOON*

48-HOUR
ALL TYPHOON*—

1950-58
1959

170
117**

1960
1961
1962
1963
1964

1965
1966
1967
1968
1969

1970
1971
1972
1973
1974

1975
1976
1977
1978
1979

1980
1981
1982
1983
1984
1985

177**
136
144
127
133

151
136
125
105
111

104 98
111 99
117 116
108 102
120 114

138 129
117 117
148 140
127 120
124 113

126 116
123 117
113 114
117 110
117 110
117 112

267**

354**
274
287
246
284

303
280
276
229
237

190 181
212 203
245 245
197 193
226 218

288
230
283
271
226

243
220
237
259
233
231

279
232
266
241
219

221
215
229
247
228
228

TABLE 5-3. WNUW Mm FORECAST ERRORs (NM) FOR WESTERN NORTH PACIFIC

72-HOUR
ALL TYPHOON*

* For Typhoons only while winds were over 35 kt (18 m\sec).

** Forecast positions north of 35 N were not verified.

476
374
429

418
432
414
337
349

279 272
317 308
381 382
253 245
348 351

450 442
338 336
407 390
410 459
316 319

389 362
334 342
341 337
405 384
363 361
367 355
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b. North IndianCcean

The pxitions given for warningtimesand those
at the 24-, 48-, and 7Z-hourvalid timeswere veri-
fied for tropicalcyclcnesin the North IndianOcean
by the samemethcdsused for the westernNorti
Pacific. It shouldbe notedthat due to the low
nunberof North 1ndianOcean trcpicalcyclones,
theseerrorstatisticsshouldnot be takenas repre-
sentativeof any trend.

Table 5-4 is tie forecasterror summsryfor the
North IndianOcean. Table 5-5 containsthe ZUInUSl
averageof forecasterrorsfor each year tirough
1974. Vectorerrorsare plottedin Figure5-4
(Seventy-twolmur for=ast errorswere evaluabxlfor
the firsttim in 1979). There were no verifying
72-hourforecastsin 1983 and 1985.

TABLE 5-4.

FORECAST ERROR SUUWARY FOT THE NORTH INDIAN OCEAN
sIGT41FICANT TROPICAL CYCLONESFOR 1985. (ERRORIN NM)

WASNING 24-EoUR 48-HOUR 72-2iOUR
POSIT RT ANGLE NR OF POSIT RT ANGLE NR OF POSIT RT ANGLE NR OF POSIT ST ANGLE NR OF
ERROR ERROR WRNGS ERROR WRNGS ERROR ERROR WRNGS ERROR ERRORERROR ___ ——— WRWGS—— —— ——

1. TC 02s 33 14 B 134 29 4

2. TC 02A 24 14 12 61 38 9 115 -- 4

3. TC O3B 26 20 7 141 42 3

4. TC O4B 18 $ 4

5. TC O5B 47 16 12 188 71 8 369 109 4

6. TC 06B 21 16 11 113 57 6

ALL FOSECAST : 24 14 12 61 38 9 115 -- 4

TABLE 5-5

ANNUAL NEAN FORECAST ERRORS FOR THE NORTH INDIAN OCEAN

YEAR

.971*

.972*

.973*

.974*

.975
~976
.977
~978
L979
L980
1981**
L982**
L983**
L984**
L985**

24-HOUR
VECTOR RIGHT ANGLE

232 - -
224 101
182 99
137 81
145
138 1::
122 94
133
151 ;;
115 73
109 65
138 66
117 46
154 71
123 51

48-HOUR
VECTOR RIGHT ANGLE

410
292 112
299 160
238 146
228 144
204 159
292 214
202 128
270 202
93 87
176 103
368 175
153 67
274 127
242 109

72-HOUR
VECTOR—.

437
167
197
762

388

RIGHT ANGLE

371
126
73

404

159

k The western Bay of Bengal and the Arabian Sea were not included in
the JTWC area of responsibility until the 1975 tropical cyclone season.

k* The technique for calculating right angle error was revised in 1981;
therefore, a direct correlation in right angle statistics cannot be mad{
for the errors computed before 1981 and the errors computed since 1981.
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c. South Pacific ad Indian Oceans

‘he positicns given for warning times and those

at the 24- and 48-houxvalid timeswere verifiedfor
tropicalcyclazesin the south Pacificand Scuth
IndianOceansby the samemethcdsused for the west-
ern NorthPacific.

Table 5-6 is the forecasterrorsummaryfor the
SouthPacificand IndianCceansand Table 5-7 con-
tainsthe annualaverageof forecasterrorsfor each
year since 1981. Vector errorsare plottedin Fig-
ures 5-5 (Seventy-t4mhouxs forecastsare not issued
in the southernhemisphere).

FORSCASTERROR SG3DIARXFOR TRS S00’3SPACIFIC
AND SOOTN INDIAN OCSAN SIGNIFICANT TROPICAL

CYCLONSS FOR 1985. (ERRORS IN NM]

WAF221NG 24-HOUR 48-5i0uR
POSIT RT ANGLJ3 NR OF POSIT ST ANGLS NR OF POSIT ~ ANGLE NR OF
a ERRDR e m -S S --

rc 01s ----

rc 02s EOBALAM

rc 03s EMwA

m 04P ----

rc 05s FRANK

rc 06P —--

53 18 s 105 3s 6 1s0 7s 5

29 22 10 105 76 9 1s1 121 7

32 19 6 14s 46 4 42S 67 2

35 19 4 209 152 2

22 19 10 94 66 8 241 1s0 6

54 29 1 107 77 1 214 2.16 1
45 26 5 135 90 3 235 206 1

TC 07P SDNICA

Tc o17P ----

43 22 5 176 4s 5 259 57 1

21 91 55 1
2: 23 : 195 167 2

54 37 6 99 62 5 106 57 3

42 27 20 142 85 1s 228 110 13

I’C09P DRENA

K 10S CSLESTINA

TC 11P ERIC 31 22 11 239 5s
67 67 1 221 216

50 47 4 13s 33

21 17 11 105 43

2s 14 10 9s 42

2s 16 9 122 59

42 23 6 1s7 71

18 19 4 152 104

50 32 9 146 124

9 510 145
1 400 396

3 165 22

9 193 5s

8 120 55

8 145 90

4 359 305

2

7 219 142

7
3.

1

7

6

6

2

K 12s ----

K 13P NIGEL

TC 14P ODDBTTE

TC 15S DITRA

I’S16P FRSDA

l’C17S GESTIE

Tc lSP ----

T-C19S ESITERA

TC 20S ROBERT

2’C21S FELISBA

4

64

24

37
33

54

46

110

20

31

62

27

39

29

20

30

32

30

28

37 10

17 11

152

142

67 s

89 10

105 1
65 s

94 2.3

53 22

239 3

66 13

S6 5

131 6

6S 14

99 3

94 11

6S 10

34 9

110 10

94 4

119 10

201

375

91

229

5

9

11: 10
135
145 220

242

119

1124

152

173

1s2

232

565

410

194

52

403

231

404

129

130

50

613

113

110

159

161

235

1s4

132

5s

243

5

11

20

1

11

3

2

12

1

TC 22S lSOEEL

TC 23s GSRIMBNA

7!C24s ----

TC 25s JACOS

TC 26P PIERRG

TC 27P &71N

TC 2SS KIRSTY

TC 29s LINDSAY

TC 30P EINA

TC 31P SANDY

TC 32P TANYA

TC 33S HELISAONINA

TC L34S GRETEL

TC 35S 24ARGOT

26 15

31 23

76 4

14 15

16 6

56 s

16 16

23 5

1s 13

9 12

16 10

21 11

18 6

21 11

179

94

407

so

157

203

101

218

160

109

60

192

102

17s

9

9

9

9

2

237 8

ALL FORSCASTS: 36 23 332 13s 7s 273 242 133 199
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NORTH INDIAN OCEAN FORECAST ERRORS

YEARLY MEAN

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

762

YEAR-TO-YEAR VARIABILITY CAN BE VERY
LARGE IN THIS REGION BECAUSE OF THE
RELATIVELY LOW NUNBERS OF FORECASTS
INVOLVED AND THE RESULTANT INFLUENCE
OF EXTREME VALUES ON THE YEARLY MEAN.

1

437
n-m

292

137

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Figtm 5-4. AnnuaL mean uectofi f?htofib [m) ijOfid~

zaopLcaL cgcloneh in Xhe Nozth Indian Ocean.
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2. COMPARISON OF OBJECTIVE TECHNIQUES

a. General

Objective techniques used by J’IX are

divided into five main categories:

(1) extra@ aticn;

(2) climatolcgical and analcg
techniques;

(3) rcdel ou@ut statistics;

(4) dynamicmodels;and

(5) enpiricaland analytical
techniques;

In Septenber1981,JIW began to initialize
its arraycf objectiveforecasttechniques(describd
belw) cm the six-hour-oldprelimimry best track
positicm (aninterpolativepr~ess) rath- then the
forecast(partiallyextrapolated)warningposition,
e.g. the 06002warningis ncw s-M by cbjectiva
techniquesdevelcpedfran the 00002preliminarybeat
trackposition. l’hiaoperationalchangehas yielded
severaladvantages:

*tachniquea“canmw be requestedmuch ear-
lier in the warningdevelcpmanttime line,i.e. aa
aocm aa the trackcan bs approximatedby one or more
fix positionsafter the valid timeof the previcma
warning;

*receiptof these&chniques ia ‘virtually
assuredprior to the develcpnentof the next warning;
ard

*inproved(mean)forecastaccuracy. l%ia
latteraspectarisesbecause~ ncw haa a nrme
reliableapproximationof the short-termtropical
cyclonemovement. Fuxther,sincemost of the cbjee
tive techniquesare biasedfor persistence,this-
procedureoptimizestheirperformanm and prwidea
more ccmsistentguidancea short-termmvenfent,
indirectlyyieldinga nkxe aaurate initialpcsiticm
estimateaa wall as lowring 24-h& forecast=mrs.

b. Oescripticmof ObjectiveTechniques

(1) Xl’F@— Forecastpositionsfor 24- and
48-hoursare derivedfran the extensicmof a straight
linewhich connectsthe mat recentand 12-hourold
preliminarybest trackpoaiticns.

(2) CUM — A climatologicalaid providing
24-, 48-,and 72-hourtropicalcycloneforecastposi-
ticns (andintensitychangesin tie westernNorth
Pacific)based upa the ~iticm of the tropical
Cyclme. The outputia based won data recordsfrctn
1945 to 1981 for the wasternNorthPacificCcean ard
1900 to 1981 fm the North IndianOcean.

(3) TPAC — Forecastpcsitionsare gener-
ated frcana blendof climatologyand persistence.
The 24- and 48-hourpositio~ are equallyweighted
betweenclimatologyand persistenceand the 72-hour
positicmis ona quarterpersistenceand three qU5K-
ters climatology. Persistence ia a straightline
extensionof a line ccmnactingthe currentad
12-hcw old &W.itiOnS . Climatologyis basedcn data
fran 1945 to 1981 for the westernNorthPacfic@sari
am3 1900to 1981 for the North IndianCcean.

(4) TYAN 78 — An updatedanalogprogram
which carbinesthe ewlier versionsTYFN 75 and
INJAN74. The programscansa 3O-yearcli.matolcgy
with a similarhistory (withina specifiedacceptance
envelope)to the currenttrcpicalcyclone. For the
westernNorth Pacific Ccean, three forecasts & poai-
ticn and intensity are provided for 24-, 48-, and
72-hcurs : I?E12R- a mighted mean af all trcpical
cyclones which were categorized as “recurving” durirq
their best track pericd; S1’RA- a wsighted mean of
a11 acceptedtrcpicalcyclcmeswhichwere categorized
as moving“straight” (westward) during their best
track pericd; TOTL - a weighted mean of all a3cepted
tr~ical cyclmes, including those used in the REXR
and STP.Aforecasts. For the North IndianOcean,a
single (total)forecasttrackis prcvidsdfor the
12-hourintervalsto 72 hours.

(5) CIXbKxs— A model outputstatistics
(MX) routinebased cn the geostrcphicsteeringat
the 850-,700-,and 500-nblevels. The steeringis
derivedfran the HMTRACK pointadvectiontiel run
on Gl&al prognosticfieldsfran the ~
IKk21PSpredicticmsystem. The I@S forecastis then
blendd with the 6-hcurpast mcvementb generatethe
forecasttrack.

(6) UIC14— (One-wayInteractivel’rcpical
CyclcmeMel) A c~semea h, ti_layeX in the
vertical,prin!ativeequationmdel with a 205 km grid
spacingover a 6400X 4700 km danain. The tiel’s
fieldsare ccnputedarounda bcguaed,digitized
cyclonevortexusing~ Numerical
Variaticml Analysis(NVA)or N2GAPSprognostic
fieldsfor the specifiedvalid time. The past nntica
of the trcpicalcyclcneis ccmparedto initialsteer-
ing fieldsand a bias correctionis caqxItedSIX3
appliedto the model. ~ NXAPs glcbal
prognosticfieldsare uae5 at 12-houxintervalsto
updatetie model’sboundaries. The resultant fore-
cast pcsitionsare derivedby locatingthe 850 nb
vortexat six-hourintervalsto 72-hcurs.

(7) m — (NestedTropicalCycloneFkdel)
A primativeequationmodelwith prcperti= similarto
the UIU4. l%e N’KN differsby containing a finer
scale ‘nested”grid, initializingon NVA analvsis
fieldscmly,not containinga (Parsisteme)bias cor-
rection,and being a channelmcdelwhich runs inde
patientof ~ pr~tic fields (not
recpiring@sting of its boundaries).The “nested
gridn coversa 1200 X 1200 km areawith a 41 Iangrid
spacingwhichmcves withinthe coursemesh damin to
keep an 850 mb vortexat ita center.

(8) TAP1’— An empiricaltechniquewhich
utilizesuppar-trogmaphericwind fieldsto estimate
accelerationassocia~ with the tropicalcyclcnes
interactkm with the mid-latitudewesterlies. It
includesguidelinesfor durationof aceleraticn,
upper-limits,and probablepath of the cyclone.

(9) CLIP — A statisticalregreasicm
techniquebased on climatology,currentintensityard
positionand past movement. This techniqueia used
as a crudemasure of real forecastskillwhen veri-
fying forecastaccuracy.
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k
TABm” 5-7.

ANNUAL MEAN FORECAST ERRORS (NM) FOR SOUTH PACIFIC AND
SOUTH INDIAN OCEANS

24-HOUR 48-HOUR
YEAR VECTOR RIGHT ANGIE VECTOR RIGHT ANGLE

1981 165 119 315 216
1982 144 91 274 174
1983 154 84 288 150
1984 133 73 231 124
1985 138 78 242 133 I

SOUTH PACIFIC AND SOUTH INDIAN OCEAN
FORECAST ERRORS

YEARLY MEAN AND MEDIAN

NM NM
500 500

400 400

315

300
274

200
144

136

100 ~ 100

\
1981 1982 1983 1984 1985

—-MEAN

‘l[’’-SISMEDIAN
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(10) THETAE — m qirically derived
relationship betwesn a tropical cyclcne’s minimum
sea-level pressure (MSLP) an5 700 mb equivalent
potentialtemperature(Theta-E)was develcpedby
Sikora (1976)and Dunnavan (1981). By monitoring
FSLP ati trends,the forecastercan evaluak the
potentialfor sudden,rapiddee~ning of a tropical
cyclone.

(11) WIND RADIUS— Following an analytic
mcdel of the radial profiles of sea-level pzessures
and winds in mature tropical cyclaes (Holland,
1980) , a set of radii for 30-, 50-, and 100-knot
winds based on the tropical cyclcne’s maxinnnnwinds
have been prcxiuced to aid the forecaster in deter-
mining forecast wind radii.

(12) DVORAK— An estimationof trcpical
cyclcme’scurrentand 24-hourforecastintensityis
made fran interpolationof satelliteimagery (Dvorak,
1984)and providedto the forecaster.These intens-
ity estimatesare used in conjuncticmwith other
intensity-relateddata and trexxisto forecasttrop-
ical cycloneintensity.

c. Testing and Results

A capariscm of selectedtechniquesis includsd
in Table 5-8 for all western North Pacific trcpical
cyclmes, Table 5-9 for all North Indian(kean trop-
ical cyclones,and Table 5-10 for the SouthPacific
and South Im3ianOcean ticpicalcyclcmes. In these
tables,“X-axis”refersto techniqueslistedvert-
ially. The examplein the 449 cases availablefor a
(hancgeneeus)ccqariaon, the averagevectorerrorat
24 hourswas 123 run(228km) for CCI.YKSand 117 nm
(217km) for C7TCM.The differenceof 5 nm (9km) is
shcwn in the lcwerright. (Differencesare not
alwaysexact,due to canputationalround-offwhich
cccursfor each of the casesavailablefor cmpar-
ison).

J1’WCcun=ntly usesTPAC,T?@T,TYAN78,
CY2SPK?S,(YICMand NICM operationallyto developtrack
forecasts.

157



TABLE 5-9. 1985 ERROR STATISTICS FOR SELECTED OBJECTIVE TECHNIQUES IN THE NORTH INDIAN OCEAN

24-HOUR FORJ3CAST ERRORS (NM)

JTIJC TOTL CLIP RECR COSM NTCW OTCM TPr?C CLIM XTRP HPfiC

JTWC
1::

TOTL
1::

CLIP e
0

RECR
:

.COSM 0
0

NTCM
1:$

OTCM ?9
94

.TPC)C
1:2

CLIM
1:2

XTRP
1:?

HPAC
-

123
0

126
-17 1::

0 e
‘a 0

0 0
00

0
0 :

izo
-16 1:;

123 29
-2s 92

i23
-20 1::

123
9 1::

123
13 1::

123 29

10s
0

0 00
0 00

0 00 0
0 00 0 :

0 00 00 0 0
0 00 000 0 /53

NUMSER X-AXIS
OF TSCHNIQUE

CASES ERROR

Y-AXIS 13RROR
TECHNIQUE DIFFERENCE
ERROR Y-x

10; 00 00 0 0 d10s00 600 S7 1% e!

10s 00 00 0 e
-12

30 94
00 00 0 0 94 0

1s!; 00 00 a o m; 9:
00

30 101
@@ 0 0 1% 1% 101 0

105 0 0 00 e 6 1:: 94 101
1% l% 3s

132
2700 000 0 1:: 31 1% 0

l;? 000: 0 0 1:: 94
00 0

30 101 30 13:
0 0 1%

133
1% 40 133 32 133 1% a

105 @@ 00 0 0 21 16!5 30 94 30 101 30 i3z
0 @ 00 100 -3 99 s

39 133 30 99
0

48-HOUR FORECA5T ERRORS (NM)

JTIAC TOTL CLIP RECR COSM NTCM OTCM TPIIC CLIM XTRP HP6C

JTWC 9 242
242 0

TOTL 8 242 181
231 -10 1;: 0

CLIP L3 9 00 ‘aO
00 Oeee

RECR 6 0 00 90
‘a@ 00

@e
0 0 00

Cosm 0 e 00 00
Sle

Oe 00
00 00 Oeeo

NTCM 20: 174
20?

e
d 42

e 00
a

00
e 00 00 21:

OTCtl 6 ~;~ 0
19; !:?

e
195

00 0
00 000 : 21 z

TPAC 8 a: 181
2S8

00 00
1+5 8 0000 : : 20:

CLIN 2 24Z ‘ae
330 82 3&5 &

00 0%
00 ’30 00 31:

XTRP 8 24: 181 ‘a:
243

Oe
2$; 46 0

00
00 00 19Z

216
a

240
-2? 19E

216
-7 Z2Z

216
loe 302

216
-20 28;

JTWC - OFFICIAL JTWC FORECAST
TOTL - ANALOC (TYAN 781
NTCM - WSSTED TROPICAL CYCLONS WODEL
OTcw - ONE-WAY TROPICAL CYCLONE NODEL
TPAC - CLIM AND PES31STRNCE BLEWD
CLIM - CLIMATOLOGY
XTRF - 12-HOUR EXTRAPOLATION
HPAC - MEAN OF XTRP AWD CLIM

19:

19s 189
28 1*3 @

195 12 3e:
112 3$$ :2: 309

195 1s9 12 309
8S 2:$ 38

12 227
227 -81 22? e

..

72-HOUR FORECAST ERRORS (NM)

JTIJC TOTL CLIP RECR Costl NTCM OTCM TPfiC CLIII

JTWC 00
0 0

TOTL 0 0 350
0 ‘a 35; 0

CLIP e 0 0 0 0 0
0 ‘a @ 0 0 0

RECR 0 0 0 0 0 @ 0
0

0
0 0 0 0 0 0 0

COSM 0 @ 0 0 0 0
0

0
0

0
‘a 0 0 0 : 0 0 $

NTCM 0 0 0 0 0 0
0 0

0 0 e
0 0

0
0

0
0 0

0
0 @ o 0 0

OTCM 0 0 0 0 0 0
0 0

e
0

0
0

0 0
0 0

0 0
0 0

0
0

0
e ‘a 0 0 0

TP!-IC 0 0 350 0
48;

0
0

‘a@
0

0 0 0 0 0
138 0 0 0 0 @ o

489
: 0 e 0 48; 0

CLIM o @ o
63; %:

0 0 0 ‘0
0 0

0
0 0

0
0

0
0

0
0

0
0 @ @ 0

639
@ 63; %: 63: 0
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TABLE 5-8. 1985 ERROR STATISTICS FOR SELECTED OBJECTI~ TECHNIQUES IN THE WESTERN NORTH
PACIFIC OCEAN

24-HouR FOREcAST ERRORS (NM)

JTIJC TOTL CLIP RECR COSM NTCfl OTCM TPRC CLIM XTRP

JTIJc

HPAC
477 117

*
NUMBER X-AXIS
OF TEC211iIQU8

436 132
132 0 TECHNIQUE DIFFERENCE
421 132 4s7 124 ERROR Y -x
124 -? 124 0

338 133 ;:: 12:
124 -2

~;; 130
-12

430 131 448 Zq ;~~ 123 ::;
122 -8 le2

116 472 122
0 5 122 0

431 131 4S0 1:: & 123 4s9 116 472 122 47s 1s9
160 29 159 40 159 43 160 38 1s9 e

429 131 447 123 :2: 123 4S6
128 -1

115 479
129 6

121
4

f~: :::
1Z7 12

::$ 128
129 8 e

HPFtC 46S 117 4s6 1 y
1 zO 3

::; 121 f:;
120

131 447 123
0

:;?
-9

1:; 456 115
12e -2

470 121 472
119 3

159
120 e

472
12t3 -38

128 ;:: 120
120 -7 0

.
48-HOUR FORECAST ERRORS (NM)

JTWC TOTL CLIP RECR COSM NTCM OTCW TP*C Cinl XTRP

JTwC :;? 231
0

.~

TOTL ::: 231 36S 24:
18 249

CLIP .:2.: 232 :;; 2s1 268 253
23 2 2S3 0

RECR ::: 231 339 247
34

:$: 255
268 20

~:: 268
16 0

COSM ::: 236 346 2s2 2S4
@

2S4
24@ -11

327 267
247 -6 240 -2S

NTCM ::: 234 286 252 267 2S3
-2 231

266 27S
-20 231 -20 235 -39

OTCM ::: 232 348 248 253 ::: 326 265
2 234 -12 228 239 -25

TPAC 348 231 359 ::;
235 4

222 252 334
236

267
235 -16 238 -28

CLIM ::: 231 361 248 263 2s2 33S 262
65 301 52 301 48 304 37

xTRP 347 231
271 40

359 2;; 262 2;? 333 26;
268 266 262

HPAC 347 231 ::: 248 262
234 3

252 333 267
-12 235 -16 236 -29

355 ~38
238 0

281 239 294 231
233 -S 231 e

34S 235 280 227
236 1 227 e

~~~ 237 288 231
0 237 6

350 2~~ 289 231
298 308 76

348 237 287 231
273 35 267 35

34s 237 287 231
234 -2 23s 4

HPftC
—.

360 234
234 0

352 234 ~~~ 235
233 0 0

3s4 234 ~~~ 23S 372 299
299 65 64 299 0

352 234 369 .234 37e 298 37’2 268
26S 32 269 34 268 -29 262 e

3s2 234 369 234 370 292
231 -2 233

370
e

268 370 233
233 -64 233 -34 233 0

72-HOUR FORECAST ERRORS (NM)

JTLJC TOTL CLIP
d

RECR COSM NTCM OTCM TPfiC CLIM

JTWC 241 367
367 0

TOTL 22.8 363
373 11

CLIP 168 3“57
357 0

RECR 217 371
408 37

COSM 226 373
367 -S

NTCM 186 ~&
345

OTCM 188 3S8
397 40

TPAc 232 369
374 5

CLIM 234 367
421 54

266 374
374 @

190 370
367 -2

249 375
413 38

253 377
386 8

208 374
353 -21

212 364
398 34

2s8 376
378 1

261 375
426 51

19S 368
368 @

181 373
417 44

186 370
406 36

194 370
348 -20

147 349
389 40

188 371
369 -1

250 414
414 0

242 412
39s -1s

196 412
3s7 -55

198 407
400 –6

245 413
372 -41

263 380
380 0

207 387 216 352
353 -33 352 8

213 370 168 329 222 399
403 33 393 64 399 0

256 382 206 351 214 400 268 373
375 -7 379 28 380 -20 373 0

190 369 246 413 258 381 210 352 216 399 268 3;: 271 422
415 46 418 5 421 40 427 75 434 35 423 422 0
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TABLE 5-10. 1985 ERROR STATISTICS FOR SELECTED OBJECTIVE TECHNIQUES IN THE SOUTH INDIAN
AND SOUTH PACIFIC OCEANS

24-HouR FORECAST ERRORS (NM)

JTLIC TOTL CLIP RECR COSM NTCM OTCM TPhC CLIM XTRP HP6?C

JTWC ?73 138

TOTL

CLIP

RECR

Cosrl

,NTCM

OTCM

TPQC

,CLIM

.xTRP

HPaC

138

196
112

0
%

%
0

0
0

213
144

213
139

235
132

236
184

236
116

0

12s 198
-1s 112

0 0
0 0

0 0
0 0

0 0
0 0

140 167
4 133

135 %7s
4 13s

13s 197
-1 125

134 198
so i7Z!

134 197
-17 111

::; 134 197
-i? 124

El
NUWBER X-AXIS

OF TECHNIQUE
CASES ERROR

Y-AXIS ERROR
TECHNIQUE DIFFERENCE
ERROR Y-x

214 138
138 0

199 140 :;: 137 237 132
133 -6 -s 132 0

112 0 0 0 0 0 0 200
60 9

140 213 138 237 1:;
o e

238
0 0

183
0 186 4s 184 46 183 183 0

11: e o 47 9 0 9 :;: :;:
0

e14
0 0 0 0

138 236 132 23? 184 :;: 116
0 113 -24 116 -1s 116 -67 0

112 0 0 0 0 0 199 140 213 138 ;::
1.3 :

132
00 0 0 9 133 -6

;:~ 184 ::; i16 ::; 131
130 -7 0 -52 1s o

48-HouR ForacAsT ERRORS (NM)

JTWC TOTL CLIP RECR COSM NTCM OTCM TPFIC CLIM xTRP HPFIC

JTIJC

TOTL

CLIP

RECR

Cosm

NTCM

OTCM

TPOC

CLIM

xTRP

HPAC

199
242

148
232

:

0
0

0
@

163
269

1S8
292

17?
267

178
3s1

181
251

177
266

z42
8

225 160
7 2+2

o 0
@ 0

a 0
0 0

0 0
0 0

252 136
18 2s6

243 137
so 288

244 159
23 258

244 160
108 34?

244 159
7 6!34

243 159
23 2S7

242
0

: : :

c1 00 0 0
e @e e 0

0 0 0 0 0 0 0
0 00 @ 0 $30

249 0 ‘a 0 0 0 e 174
7 4 0 0 0 9 0 274

243 0 0 0 e 0 0 i 47
4s 0 0 0 ‘a 0 0 297

243 0 0 0 0 c1 o 159
15 0 0 0 e 0 0 271

y? @ ‘a 0 0 0 0 160
0 0 0 0 0 @ 353

243 0 0 0 0 0 @ 165
-8 0 0 0 0 0 0 258

243 0 0 0 0 0 9 i 59
1400 0 0 ee 270

274
0

2:: 169
29s

27; 163
268

268 164
E5 3s1

269 169
-10 251

295
0

292
’24

292
60

29s
-43

JTWC - OFFICIAL JTWC FORECAST
TDTL - ANALOG (TYAN 78)
CLIP - CLIPPER
RECR - R2CURVER [TYAN 78)
C08M - COSMOS (MOS)

NTCM - NESTED TROPICAL CYC!LONEMQDEL
~~ - ONE-WAY TROPICAL CYCIJ)NEMODEL
TPAC - CLIM AND PERSISTENCE BLEND
CLIM - CLIMATOLOGY
XTRP - 12-HOUR EXTRAPOLATION

HPAC - MEAN OF XTRP AND CLIM
w

i89 268
268 0

189 268 190 351
352 84 3s1 e

188 269 189 352
2s8

195 259
-l@ es? -94 259 9

26: 164 292 i88 269 189 3S2
26S -2s

189 2S7
268 e 26? -84

189 267
267 10 267 0

72-HOUR FORECAST ERRORS (NM)

JTWC TOTL CLIP RECR Cosri NTCII OTCfl TPAC CLIM

JTUC

TOTL

CLIP

RECR

COSM

NTCM

OTCM

TP9C

0
0 :

@ @ 1a? 3s1
0 0 351 0

0 0 0 0 e @
0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 @ 0 0 0 0 0 0

0 0 0 0 @ 0 0 0 0 0
0 0 0 0 0 0 0 0 0 ‘a

0 0 104 3s7 o 0 0 0 0 0 128
@ 0 394 3’7 0 0 0 0 0 n 41s

o 101 34e 0 0 8 0 0 0 107
L3 : 456 116 0 0 0 @ 0 0 456

0 0 i 22 351 0 @ 0 0 0 0 124

0 0 424 73 0 0 e 0 e 0 432

415
0

405 124 472
51 472 0

410 121 462 146 433
21 427 -33 433 ‘a

CLIM @ 0 122 351 0 0 @ 0 124 410 121 462 146 433 146 506

03 152 : : 0 0 0 0 505 95 497 35 506 73 s06 0
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